Introduction
and Dixon, 1990 ). These observations suggest that the substrate itself exerts an inhibitory effect 158 on the rate of product formation through negative co-operative regulation of the enzyme 159 subunits (Zimmermann and Hahlbrock, 1975 mechanistic discrepancy between the native-and recombinant-enzymes was ascribed to the 163 presence of hetero-tetrameric isoforms in the purified native enzymes, or the occurrence of post-164 translational modification that may not occur in the bacterial expression system. However, the 165 recombinant heterotetramer, composed of tobacco PAL1 and PAL2, or PAL1 and PAL4, also 166 does not exhibit negative cooperative kinetics (Reichert et al., 2009 ). This suggests that the 167 cooperative regulation of PAL activity observed in the earlier studies was either an artifact or 168 caused by unknown factors rather than via the heteromerization of kinetically different isoforms.
170
Transcriptional regulation of the expression of PAL genes 171 PAL long has been known to be regulated at the transcriptional level in response to 172 environmental stimuli, and to developmental cues, e.g., the demand for lignin in specific tissues between -816 to -290, where the deletion severely lowers the promoter's activity to about 2% of 207 that of the full-length one (Ohl et al., 1990 ). Interestingly, this study revealed that the proximal 208 region of the promoter to location-290 sustains the tissue-and organ-specific expression pattern 209 as well as a full length promoter does; furthermore, the proximal region to -540 is responsive to 210 environmental stimuli (Ohl et al., 1990) . These discoveries can help to further identify the 211 particular transcription factors that interact with these promoter regions for controlling PAL's 212 tissue-specific and stimuli-inducible expression.
213
The dissected promoter regions typically contain multiple cis-regulatory elements (Yang et 
223
A few R2R3 MYB transcription factors are known to be able to trans-activate PAL 224 promoters to control PALs' tissue-specific expression (Martin and Paz-Ares, 1997). AmMYB305,
225
which is expressed in the carpels of young snapdragon flowers (Antirrhinummajus) activates the 226 PAL promoter when they are co-expressed in tobacco protoplasts (Sablowski et al., 1994) . In the 227 anthers of tobacco, a specific transcription-factor, NtMYBAS1/2, can bind to the MYB binding- 
270
In eukaryotic systems, the ubiquitin-26S proteasome system dominates the selective protein 271 degradation (Vierstra, 2003) . To initiate its breakdown, the protein first is modified by the 272 covalent attachment of the ubiquitin, a 76 amino-acid protein, to its lysine residues. Then, the 
292
The F-box proteins are the structural components of the canonical SCF type E3 protein- The tissue-specific-, temporal-, and inducible-expression of the identified KFB genes, and the The close homologs of the identified Arabidopsis KFB genes can be recognized across a 324 range of plants, from moss (Physcomitrella patens) to angiosperm-and gymnosperm-trees (e.g.,
325
Populus and Picea). All those species synthesize and accumulate different types of 
J.L., unpublished data).

396
The feedback regulation is not only triggered by PAL's immediate product, but also by the 3) The identified AtKFB genes exhibit tissue-specific-and developmental expression- 
